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WEAR-PROOF DETENTE FOR FOLDING MIRRORS 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

This invention relates generally to a folding mechanism for a vehicle side 
mirror and, more particularly, to a folding mechanism for a vehicle side mirror, where 
the folding mechanism includes a plurality of detentes having different inner and 
outer ramp angles to prevent wear. 

DISCUSSION OF THE RELATED ART 

Vehicles employ side mirrors that allow the vehicle operator to see behind and 
to the side of the vehicle. State of the art side mirrors are sometimes elaborate 
assemblies that include various options and features that increase the operator's 
ability to see objects, more safely operate the vehicle, provide a more aesthetically 
pleasing appearance, etc. One common vehicle side mirror design employs a 
folding mechanism that allows the mirror to be rotated relative to a mounting bracket 
so that the mirror can be folded towards the vehicle in both a forward and backward 
direction. The folding mechanism allows the mirror to be put in a more desirable 
configuration during parking or the like so that the side mirror has less chance of 
being damaged. 

One particular side mirror folding mechanism design employs a pivot tube and 
pivot spring in combination with a case frame and base frame, where the case frame 
pivots relative to the base frame on the pivot tube. The base frame includes one or 
more detentes having angled edge ramps that cooperate with specially configured 
recesses in the case frame. When the case frame is in the unfolded, forward-folded 
or rearward-folded position, the detentes align with and are secured within the 
recesses. By applying manual or motorized pressure to the case frame, the case 
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frame rotates on the pivot tube against the bias of the pivot spring. The ramped 
edges of the detentes allow the detentes to move out of the recesses. 

It has been observed that this mirror folding design causes the detentes to 
wear at the outside edge of the ramps where the load from the pivot spring is 
5 concentrated. Such a localized stress point on the detentes causes a premature 
failure because the detentes wear out too quickly, reducing the ability of the folding 
mechanism to maintain the side mirror in the unfolded configuration. 

SUMMARY OF THE INVENTION 

10 In accordance with the teachings of the present invention, a folding assembly 

for a vehicle side mirror is disclosed that employs specialized ramped detentes. The 
folding assembly includes a pivot tube and a pivot spring rotatably coupled to a case 
frame and rigidly coupled to a base frame. The base frame includes a series of 
ramped detentes that are seated within corresponding recesses in the case frame. 

15 The inside angle of the ramps of the detentes is steeper than the outside angle of the 
ramps of the detentes according to a predetermined formula so that when the case 
frame is rotated relative to the base frame, and the detentes move out of their 
recesses, the force of the rotation is distributed along the entire length of the ramp to 
increase the durability performance of the mirror and thus its longevity. 

20 Additional advantages and features of the present invention will become 

apparent from the following description and appended claims, taken in conjunction 
with the accompanying drawings. 



25 



BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a perspective view of a vehicle side mirror mounted to a vehicle by 
a folding assembly, according to an embodiment of the present invention; 
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Figure 2 is an exploded perspective view of the vehicle side mirror shown in 
figure 1 separated from the vehicle; 

Figure 3 is a broken-away perspective view of a base frame of the vehicle 
side mirror shown in figure 1; 
5 Figure 4 is a top view of the base frame along line 4-4 in figure 3; 

Figure 5 is a bottom view of a case frame of the vehicle side mirror along line 
5-5 in figure 2; 

Figure 6 is a cross-sectional view of a ramped detente of the side mirror 
through line 6-6 in figure 4; and 
10 Figure 7 is a cross-sectional view of a ramped detente of the side mirror 

through line 7-7 in figure 4. 



DETAILED DISCUSSION OF THE EMBODIMENTS 
The following discussion of the embodiments of the invention directed to a 
15 specially configured ramped detente associated with a folding assembly of a vehicle 
side mirror is merely exemplary in nature, and is in no way intended to limit the 
invention or its applications or uses. 

Figure 1 is a perspective view of a vehicle side mirror assembly 10 mounted 
to a vehicle 12. Figure 2 is an exploded perspective view of the side mirror 
20 assembly 10 separated from the vehicle 12. The side mirror assembly 10 includes a 
mirror housing 14 mounted on an internal case frame 16 (figure 5), and a mounting 
arm 20 including an internal base frame 24 (figure 4). The case frame 16 forms the 
support structure of the foldable portion of the mirror assembly 10 and the base 
frame 24 forms the support structure of the mounting structure of the mirror 
25 assembly 10. 

The case frame 16 and the housing 14 are pivotally mounted to the base 
frame 24 and the mounting arm 20 by a folding assembly 28, according to an 
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embodiment of the present invention. The folding assembly 28 includes a specially 
configured pivot tube 30 and a pivot spring 32. The pivot tube 30 includes a tube 
portion 26 having an upper rim 34 and two rows of symmetrically disposed tabs 36, 
as shown. The case frame 16 includes a specially configured bore 38 including a 
5 narrow portion 40 and a widened portion 42 defining a shoulder 44 therebetween. 
The bore 38 further includes symmetrically disposed notches 46 defining projections 
48 around the circumference of the shoulder 44. The size and orientation of the 
notches 46 allow the tabs 36 to pass through the bore 38. 

The base frame 24 includes a cylindrical mounting member 50 having an 

10 annular top portion 56 with a circular opening 62 therein. Figure 3 is a perspective 
view of part of the mounting arm 20. A series of alternating notches 52 and 
projections 54 are formed around the edge of the opening 62. The mounting 
member 50 has a diameter that corresponds with the diameter of the widened 
portion 42 so that the mounting member 50 is positioned therein. The notches 46 

15 and 52 align with each other, the projections 48 and 54 align with each other, and 
the bottom end of the tube portion 26 is positioned within the mounting member 50. 
Each of the housing 14, the mounting arm 20, the case frame 16 and the base frame 
24 are molded members molded from a suitable plastic. 

Figure 4 is a top view of the mounting member 50 along line 4-4 in figure 3 

20 and figure 5 is a bottom view of the bore 38 along line 5-5 in figure 2. According to 
the invention, the mounting member 50 includes a plurality symmetrically disposed 
ramped detentes 58 having angled side edges 60 that are formed on the top portion 
56. Also, the bore 38 includes corresponding angled edge recesses 64 formed in an 
under surface of the shoulder 44. In an alternate embodiment consistent with the 

25 discussion herein, the mounting member 50 includes the recesses and the bore 
includes the detentes. The length of the detentes 58 is defined by an outside long 
radius r 2 of the mounting member 50 and an inside short radius n of the opening 62 
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for a particular mirror design. The width a and the height b of the detentes 58 are 
also application specific. In this embodiment, there are three symmetrically disposed 
detentes 58 for each of the unfolded, forward-folded and rearward-folded positions. 
However, this is by way of a non-limiting example in that other mirror designs may 
5 have less or more detentes 58. 

As will be discussed in more detail below, an inner end 68 of the ramped 
edges 60 of the detentes 58 and the corresponding ramped edges of the recesses 
64 has a steeper angle (3i than the angle (3 2 of an outer end 70 of the ramped edges 
60 of the detentes 58 and the corresponding ramped edges of the recesses 64. 

10 When the mirror assembly 10 is assembled, the tabs 36 of the pivot tube 30 

are extended through the notches 46 and 52, and the pivot tube 30 is rotated so that 
the tabs 36 align with the projections 54 between the notches 52. The pivot spring 
32 applies pressure to the projections 48 between the notches 46 and the upper rim 
34 of the pivot tube 30 so that the case frame 16 is secured to the base frame 24. 

15 The case frame 16 is able to rotate on the pivot tube 30 and the mounting member 
50 against the bias of the spring 32 so that the housing 14 can be rotated relative to 
the arm 20. 

When the mirror ^assembly 10 is in the unfolded position, the detentes 58 are 
positioned within the recesses 64 and the bias provided by the spring 32 tightly holds 

20 the housing 14 in this position. By applying enough forward or backward force to the 
housing 14, either manually or electrically, the ramped edges 60 of the detentes 58 
allow the housing 14 to be rotated against the bias of the spring 32. When the 
housing 14 is rotated to a forwarded folded position, the detentes 58 are positioned 
in the recesses 64 one position over from the unfolded position in a clock-wise 

25 direction. When the housing 14 is rotated to a rearward folded position, the detentes 
58 are positioned in the recesses one position over from the unfolded position in a 



WO 2005/079535 PCT/US2005/005519 

6 

counter-clockwise direction. Both sides of the detentes 58 are angled for this 
purpose. 

As mentioned above, the ramp angle Pi of the inner end 68 of the ramped 
edges 60 of the detentes 58 is steeper than the ramp angle 0 2 of the outer end 70 of 
5 the ramped edges 60 of the detentes 58. Figure 6 is a cross-sectional view through 
line 6-6 in figure 4 of the outer end 70 of one of the detentes 58, and figure 7 is a 
cross-sectional view through line 7-7 in figure 4 of the inner end 68 of one of the 
detentes 58. The ramp angle of the ramped edges 60 changes gradually and 
continuously from the ramp angle Pi to the ramp angle p 2 when moving from the 

10 inner end 68 to the outer end 70. In a preferred embodiment, the width of top planar 
surface of the detentes 58 remains constant. However, it will be readily appreciated 
by those skilled in the art that in other embodiments the width of the planar surface 
can vary without deviation from the scope of the present invention. 

In one embodiment, the relative angle of the ramped edges 60 of the detentes 

15 58 is determined by equation (1) below. This difference between the ramp angle pi 
and the ramp angle p 2 allows the entire surface of the ramped edges 60 to make 
contact with the corresponding edge of the recess 64 when the housing 14 is rotated 
to decrease the wear of the detentes 58 and increase the fold durability of the mirror 
assembly 10. 

20 

B2=tan-1(ri/r 2 )lanOi) (1) 



While the subject invention is discussed showing a pivot tube arrangement, it 
will be readily appreciated by those skilled in the art that the features of the present 
25 invention may be incorporated into other mirrors. For instance, other mirror pivot 
designs incorporate other means of coaxial location, such as a tube extending from 
the head through a hole in the base, or conical ribs on the base that fit into a conical 
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slot in the mirror head. It will be readily appreciated that the specialized ramp 
detentes and twisted plane ramp geometry (used for load distribution) set forth 
herein may be used on pivotal mirror constructions other than the one described 
herein. 

5 The foregoing discussion discloses and describes merely exemplary 

embodiments of the present invention. One skilled in the art will readily recognize 
from such discussion and from the accompanying drawings and claims that various 
changes, modifications and variations can be made therein without departing from the 
spirit and scope of the invention as defined in the following claims. 



